Audio recordings of interviews with 42 psychiatric patients (10 schizophrenic, 11 manic, 11 schizoaffective, and 10 depressive patients) and 10 hospitalized orthopedic patients were rated for the presence of verbal communication impairment using the system developed by Andreasen. The definitions of some categories required additional qualifying statements before agreement could be reached on their meaning and applicability in specific circumstances. Nevertheless, the results indicate that the scales can be used reliably by carefully trained, nonprofessional raters. Significant differences were found between diagnostic groups with regard to the frequency and severity of some categories of communication impairment, but the general pattern of results supports previous suggestions that these problems are not pathognomonic of schizophrenia. Based on our experience, we suggest a few changes that might be helpful to other investigators, both in the procedures used for obtaining samples of speech and the definitions of subcategories of verbal communication impairment.
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Forty-two subjects were interviewed shortly after admission to a psychiatric hospital. Interviews with the psychiatric patients followed the Schedule for Affective Disorders and Schizophrenia (SADS) . The orthopedic patients were asked to describe the circumstances surrounding their admission to the hospital and how they had been feeling in the past few weeks. The psychiatric patients' diagnoses were made on the basis of the Research Diagnostic Criteria (RDC) (Spitzer, Endicott, and Robins 1978) and assigned by two independent raters (T.F.O. and S.R.D.) after they had listened to the audiotapes of the SADS interview and reviewed the patients' hospital records. The raters were in absolute agreement in 31 of the 42 cases (weighted Kappa = .70) and disagreements were resolved through further discussion. There were five groups of patients: depressed (n = 10), manic (n = 11), schizoaffective (n = 11), schizophrenic (n = 10), and orthopedic patients (n = 10) at the same VA hospital. The schizoaffective group included eight patients who showed symptoms of mania as well as schizophrenia and three who showed symptoms of depression as well as schizophrenia. A summary of the patients' demographic characteristics is presented in table 1.
Audiotapes of the SADS interviews were rated independently for the presence of TLC disorders by two research assistants. Both assistants were advanced undergraduate students who had completed courses in abnormal psychology; neither had any previous, direct experience with psychiatric patients. They had been trained in the use of the RDC, but they were not aware of the diagnoses that had been assigned to the specific patients whose speech they were rating. Their training in the use of Andreasen's system for rating TLC disorders took the following form. After reading the coding manual, which provides descriptions of all 18 subcategories, they independently listened to audiotapes of 10 diagnostic interviews with patients who were not part of the present study. Their ratings of these patients' speech were then discussed in a group meeting with the first author. Instances of disagreement were used to identify areas of misunderstanding, and, in some cases, we decided that changes or clarifications should be added to the written manual that had been developed by Andreasen. Five more interviews were then rated by each rater. The discussion of these ratings indicated sufficient agreement to justify the initiation of the process of rating the patients described below. As a result of our preliminary discussions, we decided to make the following changes in the use or interpretation of specific scales.
Pressure of Speech. We found it difficult to distinguish between the definitions of "moderate (2)" and "severe (3)" pressure of speech. To clarify these categories, we decided to emphasize the consideration of speech rate and reciprocity in the conversation. Ratings of "2" or greater had to be accompanied by an increased rate of speech. A rating of "3"-indicated that the rate of speech was increased and that the interviewer had considerable difficulty in interrupting the patient. We also decided that loud or emphatic speech would not be included in this category unless it was accompanied by an increase in rate.
Tangentiality. We found it necessary to emphasize that this category would only be rated in terms of the relation between a question and an answer. If the patient's answer included further problems beyond the point of transition from one speaker to the next, they would be scored in another category, such as derailment or circumstantiality. The definition provided in Andreasen's manual may be interpreted as implying that a tangential answer cannot also be scored for other forms of TLC disorder.
Illogicality. Andreasen's definition is somewhat ambiguous. We decided to rate this category using formal rules of logic. For example, the patient's utterance would be considered illogical if it could be stated or reformulated as a faulty syllogism. Our intent was to ensure the exclusion of instances in which the patient's speech simply failed to make sense (for reasons other than the absence of logical reasoning).
Clanging. We did not rate clanging if the words or rhyme under consideration made sense in the context of (he immediate conversation.
Neologisms.
We did not rate a word as a neologism unless it occurred more than once during the interview. This restriction is not included in Andreasen's definition, but we added it to eliminate the possibility that a mumbled, mispronounced, or misperceived word would be inappropriately counted as a neologism.
Circumstantiality. Unlike several other categories, Andreasen does not provide specific numbers of instances of circumstantiality that can be used to distinguish between various levels of severity. We decided to quantify this subcategory in the same manner that Andreasen proposed for derailment and tangentiality. One to 5 instances were given a rating of "1," 6 to 12 instances were given a "2," and more than 12 instances during the interview resulted in a rating of "3." Although we continued the use of the scale from "0" to "3" proposed by Andreasen, we suggest that in the future the scale be expanded to include ratings up to "4" so that it will be comparable to other scales such as derailment. The same applies to the category of loss of goal.
Perseveration. We added the qualification that perseveration would not be rated if the patient was simply preoccupied with a particular topic. That is, continued reference to the way in which the patient was treated before hospitalization would not be considered perseveration. The category was specifically limited to the repetition of words or phrases.
Results
The reliabilities of the ratings for each specific category are presented in table 2. With the possible exception of tangentiality, these values were quite acceptable (the zero Kappa values are attributable to the infrequent use of ratings other than zero in those categories).
Correlations were computed between ratings on all of the subscales across all of the subjects (see table 3 ). Several of the correlations were statistically significant. The strongest relationships involved derailment and loss of goal. The correlation between these two subscales was substantial (r = .90). Derailment was also significantly related to pressure of speech (r = .62), distractible speech (r = .52), tangentiality (r = .59), and circumstantiality (r = .51). Loss of goal was significantly related to these same scales. Table 4 indicates the frequency with which each category of TLC disorder was observed in each patient group and the normal subjects. For the schizoaffective patients, data are presented for only the eight who exhibited manic symptoms. The corresponding frequencies reported by Andreasen are listed in parentheses. For the manic patients, the major difference between the two studies seems to be that we found higher rates of derailment and loss of goal. We also found fewer instances of incoherence, illogicality, and perseveration, perhaps because of the changes (more limiting) that we made in the definitions of these categories. For the depressed patients, we found found a higher rate of distractible speech, derailment, and loss of goal, and comparatively less poverty of content of speech, incoherence, illogicality, and perseveration. Since Andreasen's report did not include a group of schizoaffective patients, a cross-study comparison cannot be made, and the current sample is rather small, particularly if it is subdivided into manic and depressed types. Nevertheless, some aspects of the schizoaffective patients' speech are worth noting. Five of the eight schizoaffective patients who were mostly manic in their symptomatology exhibited pressured speech. Two of these eight exhibited distractible speech, seven showed derailment, two showed circumstantiality, and seven showed loss of goal. Thus, overall, their speech closely resembled that of the manic patients in spite of their additional schizophrenic symptoms. A similar phenomenon seemed to be operating for the three schizoaffective patients who were depressed. One received a consensual rating of "2" for poverty of speech, and another received a rating of "1." This is similar to the high rate of poverty of speech in the depressed sample, and again suggests that the speech of schizoaffective patients is likely to resemble that of other affective patients.
The mean subcategory ratings for each group are presented in table 5. Low frequency categories of TLC disorder have been eliminated from the table. A multivariate analysis of variance using five groups and the nine categories listed in table 3 revealed a significant main effect of diagnostic group (/ = 3.17, df = 36, 147.89, p < .001). Subsequent univariate analyses of variance performed on each of the individual scales indicated significant effects of diagnosis for pressure of speech, tangentiality, derailment, loss of goal, and the global rating {p < .001 in each case). The effects of diagnosis approached statistical significance for distractibility (p -.054) and poverty of speech (p = .10). The main effects of diagnosis were not significant for circumstantiality and blocking.
Tukey's multiple comparison method was then used to examine the relations between specific groups on each of the scales for which there was a significant main effect of diagnosis (see table 6 ). The schizophrenic, manic, and schizoaffective subjects obtained higher scores than the depressed and normal subjects on the global rating, derailment, and loss of goal. None of these scales, however, were able to distinguish among the schizophrenic, manic, and schizoaffective subjects. The only subscale on which the manic and schizophrenic subjects were significantly different was pressure of speech, with the manic subjects having higher mean ratings than the schizophrenic subjects, as well as depressed and normal subjects. The only subscale that distinguished between depressed and normal subjects was poverty of speech, with the depressed subjects showing higher mean ratings than both the manic and normal subjects. live interviews or after viewing videotapes, we found that sufficient information was available from audio recordings alone. There were, however, some instances in which videotape would have been preferable. An example might be a situation in which the rater questioned a possible instance of distractible speech. Without visual information about the contents of the room and the direction of the patient's gaze, it was sometimes difficult to be sure that the patient had been distracted. Our experience also suggested that it would be very difficult to make accurate ratings during a live interview. In most interviews, there were instances in which the raters found it necessary to listen to the passage more than once. This was particularly true when rating items such as derailment, tangentiality, and loss of goal, in which the rater must consider the relationship between sequential passages. Our experience suggests that the best situation for rating speech disturbance would be one in which the raters were able to view and listen to videotapes of the person speaking. The presence of a written transcript of the interview would also make it easier for the rater to recheck the context of a particular comment and avoid the necessity of repeated listening to words and sentences that are difficult to identify (because of mumbling, local accents, and so on).
Discussion
We found that the definitions of some categories required additional qualifying statements before we could agree on their meaning or applicability in certain situations. Our modified, more limiting definitions of some categories were probably responsible for reductions in the frequency with which these disorders were observed. For example, our definitions of illogicality and perseveration were more restricted than Andreasen's. As a result, we failed to find any instances of these phenomena. The possible effect that such changes in definition may have on the observed frequency of illogicality and perseveration should be of interest to other investigators who are considering the use of this scale.
Both our results and those reported by Andreasen indicate that clanging, neologisms, word approximations, echolalia, and stilted speech occur with a very low frequency. Because we found only two examples of clanging and no instances of the other categories, it seems reasonable to conclude that these categories are not particularly sensitive measures of communication impairment.
Andreasen's results also indicate that, when they do appear, they are not specifically associated with any group of patients. Therefore, they may not be of much value diagnostically. Another implication of these results may be that theoretical attempts to account for the presence of communication impairment in psychotic patients should focus on phenomena that are more common, such as derailment and loss of goal.
The very close relationship between some of the subscales (see table 3) may also indicate that further modification in the definitions of some scales would be useful. In the way that we were using them, for example, derailment and loss of goal tended to be essentially synonymous; if a patient derailed two or three times in a short period of time, he or she would invariably be scored for loss of goal as well. This redundancy seems unnecessary. It might be avoided by defining the category of derailment more narrowly, as suggested by Taylor (1981) , to include only instances in which a thought or idea is immediately followed by a completely unrelated thought or idea. According to Andreasen's system, even obliquely related thoughts or ideas would be considered instances of derailment. By the new definition, derailment would include only very abrupt changes of topic. The oblique changes of topic that were eliminated from the derailment category could still be scored as loss of goal if the person's line of thought shifts away from the original goal. Loss of goal would therefore maintain the fairly broad scope that is characteristic of both derailment and loss of goal in Andreasen's system. Following Taylor's system, similar suggestions might be made with regard to the category of tangentiality, which refers to the relationship between questions and answers. In Andreasen's system, this category includes answers that are either obliquely or completely unrelated to the original question. Taylor's system makes a distinction; instances in which the response is completely unrelated to the question are scored as non sequiturs. Tangential speech includes answers that represent an oblique shift away from the intent of the original question. Given the high frequency with which derailment, loss of goal, and tangentiality occurred in the present samples, it might be that these more specific definitions would be useful in distinguishing between various diagnostic categories. It seems reasonable to expect that derailment and non sequiturs, as they are defined by Taylor, would be limited to patients whose speech is considered severely disruptive, while loss of goal and tangential responses might be seen in less disturbed patients and many normal subjects.
It should be noted that our raters were not completely blind to the subjects' diagnostic status because of the differences between the SADS interview and the more general questions that the orthopedic patients were asked. Obviously, the content of the psychiatric patients' answers was also quite different. It may be, therefore, that the raters were less likely to rate a particular passage as being disordered if they knew that it was produced by a nonpsychiatric patient. A similar, though considerably more subtle, effect may have occurred within the psychiatric groups, with raters being more likely to score thought disorder if the sample was produced by a schizophrenic. On the other hand, it should also be remembered that the raters were not experienced clinicians, and it is quite unlikely that they were sensitive to diagnostic differences between schizophrenic and manic patients or between schizophrenic and severely depressed patients who exhibited psychotic features. Thus, the between-group comparisons should not be completely discounted on the basis of this problem.
In addition to the possibility of rating bias, the comparison of psychiatric and orthopedic patients should be interpreted cautiously because of the somewhat different formats used for interviewing these two groups. Interviews with the psychiatric patients followed a structured format and focused on psychopathological phenomena, while the interviews with the orthopedic patients were less structured and focused primarily on the description of accidents or other medical problems. Differences such as these may have affected the probability of eliciting verbal communication anomalies. On the other hand, as in the case of the psychiatric interviews, the tone of the interviews with orthopedic patients was occasionally emotional and the circumstances being described were often distressing to the patients.
In spite of these limitations and the relatively small samples of patients included in the present study, some features of the comparisons between groups deserve comment. Andreasen (1979a Andreasen ( , 1979b and Harrow et al. (1982) have noted that formal thought disorder is not a uniquely schizophrenic characteristic; general indices of communication impairment have not provided clear distinctions between schizophrenic and manic patients. The frequency distribution presented in table 4 supports this argument. When only the global ratings are considered, 9 of the 10 schizophrenic patients and 10 of the 11 manic patients in the present study received ratings greater than 1. On the other hand, the conclusion that thought or speech disturbance is not pathognomonic of schizophrenia does not imply that there are not differences between schizophrenic and manic patients in this regard. For example, Andreasen has suggested that specific scales or subtypes of TLC disorder might be more useful diagnostically than global judgments. One such distinction involves an extension of the notion regarding positive and negative types of schizophrenic symptoms. In the area of verbal communication, negative signs have generally been taken to include poverty of speech and poverty of content of speech, while positive signs include pressure of speech, tangentiality, derailment, incoherence, and illogicality. We did find that pressured speech was much more common among manic patients, and poverty of speech was observed somewhat more frequently among the schizophrenic patients (although it was most common in the depressed group).
Another possible distinction between schizophrenic and manic patients may involve a consideration of severity rather than frequency. Wykes and Leff (1982) analyzed cohesive ties in samples of speech obtained from patients who had been rated as showing incoherence. This group included both manic and schizophrenic patients. Although all of the patients had exhibited obvious signs of communication impairment, the manic patients provided more cohesive ties per sentence unit than the schizophrenics did. A similar pattern seemed to be present in our data. Most of the patients in the schizophrenic and manic groups had ratings greater than 1 on derailment; the frequency of this problem was similar across groups. But 9 of the 10 schizophrenics had ratings of 4, while only 6 of the 11 manics fell in this "extreme" category. Thus, by considering specific manifestations of thought disorder, the pattern or constellation of these symptoms, and the severity of specific phenomena, it may be possible to identify important differences between schizophrenic and manic patients in spite of their superficial similarity.
